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DETAILED ACTION 

Election/Restrictions 

Applicant's election of Species A in the reply filed on 12 February 2008 is 
acknowledged. Because applicant did not distinctly and specifically point out the 
supposed errors in the restriction requirement, the election has been treated as an 
election without traverse (MPEP § 818.03(a)). 

Claims 41 and 55 are withdrawn from further consideration pursuant to 37 CFR 
1 .142(b) as being drawn to a nonelected Species, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 12 February 
2008. 

Consequently, claims 40-75 are pending in the instant application; claims 40, 42- 
54, and 56-75 and examined in the instant application. 

Priority 

Acknowledgment is made of applicant's claim for priority under 35 U.S.C. 1 19(a)- 
(d) based upon an application filed in Great Britain on 11 January 2002. A claim for 
priority under 35 U.S.C. 119(a)-(d) cannot be based on said application, since the 
United States application was filed more than twelve months thereafter. 

Specification 

The disclosure is objected to because of the following: 
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The preliminary amendment to the specification filed on 29 April 2005 claims 
priority to a British application. However, the filing dates in this amendment of the 
International application and the British application not only disagree with the listed 
dates on the application data sheet, but they are also incorrect. The priority dates listed 
on the application data sheet are accurate. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 44 and 63 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claim 44, the phrase "preferably" renders the claim indefinite because 
it is unclear whether the limitation(s) following the phrase are part of the claimed 
invention. 

Claim 63 is indefinite because it is not known as to what is meant by having a 
glass cover that is "anodically" bonded to a silicon substrate. While an anode is a type 
of electrode, and the term anodically relates to this electrode, it is not understood how 
an electrode could be used to bind a glass surface to a substrate. If it is intended fro 
the glass surface to be electrostatically or covalently bonded to the substrate, it is 
recommended that this should be recited clearer in the claim language. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

35 U.S.C. 103 Rejection #1: 

Claims 40, 43-50, 56-63, 69, and 71-74 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Goodey et al. [Journal of the American Chemical Society, 
volume 123, 2001 , pages 2559-2570] in view of Fogler [Elements of Chemical Reaction 
Engineering, 2 nd edition, New Jersey: Prentice Hall, 1992, pages 270-273] in view of 
Costa et al. [US Patent 5,545,529; issued 13 August 1996, filed 27 March 1995] in view 
of Levesque et al. [Journal of Biomechanical Engineering, 1985, volume 107, pages 
341-347]. 
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Claim 40 is drawn to a microfabricated device for fragmenting nucleic acids 
present in a fluid sample, the device comprising an inlet port, a fragmentation cell, and 
an outlet port downstream from said inlet port, said cell being in fluid communication 
with said ports, and wherein said outlet port is dimensioned to impede the flow of a fluid 
sample out of said cell so as to effect shearing of nucleic acid molecules therein, 
wherein the fragmentation cell comprises a chamber having a bottom well being 
generally perpendicular to the direction of flow of fluid through the outlet port, wand 
wherein the fragmentation cell has a top wall in which the inlet port is formed, and side 
walls which extend from the top wall to the bottom wall, and wherein the side walls taper 
inwardly to meet the inlet port. 

The article of Goodey et al. studies the development of multianalyte sensor 
arrays composed of chemically derivatized polymeric microspheres localized in 
micromachined cavities. Specifically, Figure 2 on page 2563 illustrates the 
microfabicated device of interest. The device has an inlet port and an outlet port 
separated by a chamber in communication with both ports. The outlet port, as 
illustrated in Figures 1-2 on page 2563 of Goodey et al., is in the bottom wall of the 
chamber and is dimensioned to impede the flow through the chamber. This bottom 
wall, as illustrated in Figure 2B of Goodey et al. is perpendicular to the flow of liquid in 
the chamber. The inlet port is in the top portion of the chamber, and Figure 2 of Goodey 
et al. illustrates side walls extending to the bottom of the chamber. 

However, Goodey et al. does not show tapering of the side walls to meet the 
input port or use of the device to shear oligonucleotides. 
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The text of Fogler reviews many types of chemical reactors. Specifically, page 
272 of Fogler illustrates in Figure 6-16, a reactor in which the walls of the reactor taper 
to meet the input port. 

However, Goodey et al. and Fogler do not show use of the reactors to shear 
oligonucleotides. 

The article of Levesque et al. studies the shearing of cultured endothelial cells, 
and illustrates the shearing apparatus in Figure 1 on page 341. This same mechanical 
shearing principle (as applied to cells in Levesque et al.) also applies to oligonucleotides 
as illustrated in the cover figure of Costa et al., which assays the result nucleotides for 
detecting the presence of complexes. 

Claim 43 is further limiting wherein the width of the fragmentation cell abruptly 
decreases. 

Claim 44 is further limiting wherein the dimensions of this constriction are recited. 
Claim 45 is further limiting wherein the outlet port is approximately in the middle 
of the bottom wall. 

Claim 46 is further limiting wherein the side walls taper inwardly to meet the 
outlet port. 

Claim 47 is further limiting wherein the bottom wall is adjacent and substantially 
perpendicular to the two side wall portions. 

Figures 1 and 2 on page 2563 of Goodey et al. illustrate these properties of the 
apparatus. 
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Claims 48 and 49 of the instant application are further limiting wherein the side 
walls taper to meet the inlet port and the angle formed is less than 90 degrees. 
Figure 6-16 of Fogler illustrates a reactor with these tapering properties. 

Claim 50 is further limiting wherein the geometry of the outlet port with respect 
top the bottom wall is described. Figure 1 and 2 of Goodey et al. illustrates a device 
with these properties. 

Claim 56 is further limiting comprising an access channel in fluid communication 
with the inlet port. 

Claim 57 is further limiting comprising a collection means in communication with 
the outlet port. 

Figure 2A of Goodey et al. illustrates inlet and outlet pipes in communication with 
the inlet and output of the chamber. 

Claim 58 is further limiting wherein flow of the sample is affected by flow through 
the device. 

Figure 6-1 6 of Fogler illustrates such a reactor wherein the geometry of the 
reactor affects the flow through the reactor. 

Claim 59 is further limiting wherein flow is effected using a pump. 
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Such a pump is described in column 1 , middle paragraph of pages 2562 of 
Goodey et al. 

Claim 60 is further limiting wherein the chamber comprises a variable volume. 
The dimensions of Figure 1 A indicate a variable size of the outlet in the bottom wall of 
the chamber. 

Claim 61 is further limiting wherein the substrate and the overlying cover and a 
recess. Claim 62 further limits the type of materials of the cover and substrate. Claim 
63 is further limiting wherein the glass cover is bound to the substrate. 

Figure 1 of Levesque et al. illustrates such a parallel plate channel flow device 
with a glass substrate attached to overlying glass cover, and a recess. 

Claim 69 is further limiting wherein the device fragments biological fluids. 
Claim 71 is further limiting comprising the analysis biological samples. 
Claim 72 is further limiting comprising an assay kit for the analysis of biological 
samples. 

Claim 73 is further limiting wherein the device is disposable. 

Levesque et al. applies shear stresses to cellular solutions [see title and abstract 
of Levesque et al.] The device in Levesque et al. is disposable as it is capable of being 
disposed of. 
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Claim 74 is further limiting and is a method for fragmenting nucleic acids using 
the provided apparatus involving pumping a sample through the device and collecting 
the resultant fluids. 

As described above, the instant combination of references teaches the device 
that executes the process of fragmenting nucleic acids in the instant claim. 

It would have been obvious to someone of ordinary skill in the art at the time of 
the instant invention to modify fluid package interface of Goodey et al. by tapering the 
inlet of the reactor as illustrated in Fogler wherein the motivation would have been that 
the tapered reactor in Fogler allows for better mixing of the content of the reactor (see, 
for example, Figure 6-16 of Fogler and the accompanying text underneath the Figure). 
It would have been further obvious to modify devices of Goodey et al. and Fogler et al. 
by use of the cellular shearing device of Levesque et al. and the mechanical shearing of 
oligonucleotides in Costa et al. because it is obvious to substitute known elements in 
the prior art to yield a predictable result. In this instance, substituting cells and nucleic 
acids as shown in Levesque et al. and Costa et al., respectively for the latex particles in 
Goodey et al. would have resulted in the predictable result of shearing of the 
nucleotides in the apparatus of Goodey et al. There would have been a reasonable 
expectation of success in combining the biological shearing devices of Levesque et al. 
and Costa et al. with the reactors of Goodey et al. and Fogler because the apparatus of 
Goodey et al. is generally applicable to these biological solutions. 
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35 U.S.C. 103 Rejection #2: 

Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over Goodey 
et al. in view of Fogler in view of Levesque et al. in view of Costa et al. as applied to 
claims 40, 43-50, 56-63, 69, and 71-74 above, and further in view of Feichtinger [US 
Patent 3,356,489; issued 5 December 1967]. 

Claim 42 is further limiting wherein the fragmentation cell is generally pear 
shaped. 

Goodey et al., Fogler, Levesque et al., and Costa et al. make obvious an 
apparatus for fragmenting oligonucleotides using a shearing force, as discussed above. 

Goodey et al., Fogler, Levesque et al., and Costa et al. do not teach a pear 
shaped reactor. 

The patent of Feichtinger illustrates a reactor for treating metallic melts that is 
essentially pear shaped (see cover figure). 

It would have been obvious to one of ordinary skill in the art at the time of the 
instant invention to modify the nucleic acid fragmentation device of Goodey et al., 
Fogler, Levesque et al., and Costa et al. by use of the pear shaped reactor in 
Feichtinger wherein the motivation would have been that a pear shaped reactor allows 
for better mixing [see figures in Feichtinger and column 1 , lines 50-55]. 

35 U.S.C. 103 Rejection #3: 

Claims 51-53, 70, and 75 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Goodey et al. in view of Fogler in view of Levesque et al. in view of 
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Costa et al. as applied to claims 40, 43-50, 56-63, 69, and 71-74 above, and further in 
view of Cottingham et al. [US Patent 5,783,148; issued 21 July 1998]. 

Claims 51-53 are further limiting wherein there is an obstacle in the cell that 
bifurcates flow of the liquid. 

Claims 70 and 75 are further limiting wherein the fragmented nucleotides 
undergo amplification. 

Goodey et al., Fogler, Levesque et al., and Costa et al. make obvious an 
apparatus for fragmenting oligonucleotides using a shearing force, as discussed above. 

Goodey et al., Fogler, Levesque et al., and Costa et al. do not teach reactors with 
obstacles, nor do they teach amplification. 

The invention of Cottingham et al. teaches a nucleic acid amplification method 
and apparatus. 

The cover figure of the patent of Cottingham et al. illustrates a chamber with 
obstacles used to collect biological samples for amplification upon flow of the sample 
through the device. The obstacles (or wells) effect the flow of liquid through the reaction 
chamber in order to amplify the biological sample in the well. 

It would have been obvious to one of ordinary skill in the art at the time of the 
instant invention to modify the nucleic acid fragmentation device of Goodey et al., 
Fogler, Levesque et al., and Costa et al. by use of the in amplification device with wells 
(obstacles) in Cottingham et al. wherein the motivation would have been that this 
amplification device uses fluid flow to expedite and more fully decontaminate 
amplification reactions [see column 1, line 65, to column 2, line 3 of Cottingham et al.] 
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35 U.S.C. 103 Rejection #4: 

Claim 54 is rejected under 35 U.S.C. 103(a) as being unpatentable over Goodey 
et al. in view of Fogler in view of Levesque et al. in view of Costa et al. in view of 
Cottingham et al. as applied to claims 40, 43-53, 56-63, 69-70, and 71-75 above, and 
further in view of Raghu et al. [US Patent 5,853,624; issued 29 December 1998]. 

Claim 54 is further limiting in which the obstacle in generally triangular. 

Goodey et al., Fogler, Levesque et al., Costa et al., and Cottingham et al. make 
obvious an apparatus for fragmenting oligonucleotides using a shearing force, as 
discussed above. 

Goodey et al., Fogler, Levesque et al., Costa et al., and Cottingham et al. do not 
teach a reactor with a triangular obstacle. 

The invention of Raghu et al. teaches a fluidic spray nozzle for use in cooling 
towers. 

Figure 2 of Raghu et al. illustrates such a triangular nozzle affecting the flow of 
liquid through the nozzle. 

It would have been obvious to one of ordinary skill in the art at the time of the 
instant invention to modify the nucleic acid fragmentation device of Goodey et al., 
Fogler, Levesque et al., Costa et al., and Cottingham et al. by use of the triangular 
obstacle in Raghu et al. wherein the motivation would have been that this triangular 
device in Raghu et al. optimizes the flow through the nozzle [see Figures 2 and 4 of 
Raghu et al., and column 2, lines 45-50]. 
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35 U.S.C. 103 Rejection #5: 

Claims 64 and 66 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Goodey et al. in view of Fogler in view of Levesque et al. in view of Costa et al. as 
applied to claims 40, 43-50, 56-63, 69, and 71-74 above, and further in view of Sprague 
et al. [Circulation, volume 3, pages 648-656, 1987]. 

Claims 64 and 66 are further limiting comprising a plurality of serially connected 
chambers. 

Goodey et al., Fogler, Levesque et al., and Costa et al. make obvious an 
apparatus for fragmenting oligonucleotides using a shearing force, as discussed above. 

Goodey et al., Fogler, Levesque et al., and Costa et al. do not teach a plurality of 
chambers. 

The article of Sprague et al. studies the influence of a laminar steady state fluid 
imposed wall shear stress on the binding, internalization, and degradation of 
lipoproteins. 

Specifically, the abstract of Sprague et al. indicates that the application of a 
shear stress to endothelial cells in two chambers in series. 

It would have been obvious to one of ordinary skill in the art at the time of the 
instant invention to modify the nucleic acid fragmentation device of Goodey et al., 
Fogler, Levesque et al., and Costa et al. by use of the serial reactor system in Sprague 
et al. wherein the motivation would have been that the serial reactor system has the 
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advantage of having its properties varied at more points along the system with more 
conditions [see abstract and Figure 1 of Sprague et al.] 

35 U.S.C. 103 Rejection #6: 

Claims 65 and 67-68 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Goodey et al. in view of Fogler in view of Levesque et al. in view of Costa et al. in 
view of Sprague et al. as applied to claims 40, 43-50, 56-64, 66, 69, and 71 -74 above, 
and further in view of Corominas [US PG PUB 2003/0089655 A1 , published 15 May 
2003; Filed, 5 October 2002]. 

Claim 65 is further limiting wherein there is a third fragmentation cell. 

Claims 67-68 are further limiting wherein the size of the outlet port decreases 
sequentially along the fragmentation cell. 

Goodey et al., Fogler, Levesque et al., Costa et al., and Sprague make obvious a 
serial apparatus for fragmenting oligonucleotides using a shearing force, as discussed 
above. 

Goodey et al., Fogler, Levesque et al., Costa et al., and Sprague et al. do not 
teach a third chamber, or sequentially decreasing the size of the output. 

Corominas teach a device for filtering fluid substances used for meat materials. 

The device of Corominas flows a liquid through a plurality of chambers with 
continuously smaller filters (i.e. more than two chambers) for the purpose of filtering out 
continuously smaller particles [see cover figure of Corominas]. 
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It would have been obvious to one of ordinary skill in the art at the time of the 
instant invention to modify the serial nucleic acid fragmentation device of Goodey et al., 
Fogler, Levesque et al., Costa et al., and Sprague et al. by use of the sequentially fine 
filtration system of Corominas wherein the motivation would have been that the device 
of Corominas has the advantage of resulting in a more homogeneous product as a 
result of continuously finer filters [see cover figure and abstract of Corominas]. 

Conclusion 

No claim is allowed. 

Papers related to this application may be submitted to Technical Center 1600 by 
facsimile transmission. Papers should be faxed to Technical Center 1600 via the 
central PTO Fax Center. The faxing of such pages must conform with the notices 
published in the Official Gazette, 1096 OG 30 (November 15, 1988), 1156 OG 61 
(November 16,1 993), and 1 1 57 OG 94 (December 28, 1 993)(See 37 CFR § 1 .6(d)). 
The Central PTO Fax Center Number is (571) 273-8300. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Russell Negin, Ph.D., whose telephone number is (571) 
272-1083. The examiner can normally be reached on Monday-Friday from 7am to 4pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
Supervisor, Marjorie Moran, Supervisory Patent Examiner, can be reached at (571) 
272-0720. 

Information regarding the status of the application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information on the PAIR system, contact the Electronic Business Center 
(EBC) at 866-217-9197 (toll-free). 

/RSN/ 

Russell S. Negin, Ph.D. 
11 July 2008 



/Michael Borin, Ph.D./ 
Primary Examiner, Art Unit 1631 



